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(57)Abstract: 

PURPOSE: To provide an optical semiconductor device capable of 
extremely shortening the life of carriers excited by irradiation with 
control light by growing a quantum well layer in a specific temp, range. 

CONSTITUTION: The quantum well layer grown at a temp, lower than 
an ordinary growth temp., i.e., 150 to 400° C is used as an optical 
nonlinear material. A p type element or Be is added as a dopant into 
the quantum well layer during the low-temp, growth of the layer and 
further, the layer is subjected to an annealing treatment after the 
low-temp, growth. Recombination centers are considered to be 
formed at a deep level if the growth is conducted at 1 50 to 400° C 
by lowering the temp, in such a manner and, therefore, the life of the 
carriers is speeded up to about 100 picoseconds. The carriers 
decrease down to about 1 picosecond if the p type element or Be is 
introduced into the layer during the growth. Further, the doped 
acceptors are activated to compensate the carriers generated during 
the low-temp, growth of the quantum well layer after the growth is 
subjected to the annealing treatment at about 500° C and, therefore, 
the extremely high-resistance quantum well layer is obtd. 
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